Amoss and Birkhaug concluded as the result of their work that the erysipelas streptococcus had clearly specific toxin-antitoxin relationships quite independent of the scarlet fever streptococcus.
It is not certain that further experience will confirm this clear specificity.
It is already clear that there is some overlap amongst the main groups. How much is not yet determined. Some workers go so far as to 'Pathogenic Micro-organisms, 1925, p. 303. conjecture that there is one antigen only-i.e., that the toxins of the streptococci causing scarlet fever "septic sore-throat," erysipelas, puerperal fever, cellulitis, &c., are all one and the same toxin, and that whatever toxin be used the same antitoxin is obtained.
METHODS OF INVESTIGATION.
There are several methods of investigating this problem, and they are all being actively pursued at the present time. If we take the S. scarlatince of Dochez and the Dicks and make a toxin from it, we find that when the toxin is injected in suitable doses intradermally into human beings, some give a positive red reaction, and others give no response -the so-called negative reaction. A group of people who have had scarlet fever will have a much higher percentage of negative reactions than those who have never had scarlet fever or been in contact with it.
(1) If we can obtain large groups of people who have had, e.g., " septic sore-throat" or puerperal fever, we can test them with the scarlet fever toxin and with a culture filtrate or " toxin " made from cultures of streptococcus obtained from puerperal fever or tonsillitis. If we end by finding that all the people who give negative reactions to the scarlet fever toxin also give negative reactions to the tonsillitis and puerperal fever toxins, and those giving a positive reaction to one toxin give a positive to the other two, we shall be justified in assuming that there is a close antigenic relationship between the three toxins and presumably between the three diseases. The results from this line of research are at present too meagre to justify any confident conclusion, but apparently there is a considerable degree of agreement in the groups-i.e., the majority of people who give a positive response to the Dick scarlet fever test will also probably give a positive response to the injection of the other toxins, and " Dick negative reactors " will usually be "negative" to the other toxins.
(2) We may test the hypothesis in another way-make an antitoxin to one of the streptococci- Can we on the one hand find communities in which one of these diseases was common and yet never gave rise to the other diseases ? In the old military epidemics of "septic sore- (c) Current hypotheses.-Truth dependent on experience in the future. Because streptococci occur in dental septic conditions, they cause constitutional symptoms. Because streptococci (enterococci, &c.), occur in the bowel in large numbers they cause diarrhoea, &c.
Although the title of our prescribed subject deals with the toxins and antitoxins of the streptococci, I may be permitted to refer to the other aspect of streptococcal attack, the so-called " septic " manifestations. A hypothesis which we might use for the moment for the sake of clearness is that the S. scarlatince has two modes of attack -the "toxic" and the "septic." In violent epidemics, it is the early acute toxic attack which kills most patients; in mild epidemics it is the later " pyogenic " or " septic " manifestations, in which the living organisms settle down locally in the glands, joints, mastoid, &c., that cause the greatest harm.
It is a curious thing that in the Parish-Okell rabbit method, scarlet fever antitoxin gives complete protection against the first " toxic " attack of the streptococcus, which is rapidly fatal to unprotected rabbits, but that this antitoxin apparently gives but small or no protection against the development of the later septic lesions in joints, &c. Similarly, it is probable that no scarlet fever antiserum now available has any direct effect on the late septic complications of scarlet fever. It is probable that the solutions of this difficult part of the problem will be found in the investigation of cellular immunity with which the Medical School of St. Mary's. Hospital has been for so long identified, and that future work may lead to a convergence of the "cellular" and "humoral" aspects of immunological research of the activities of the streptococci.
SUMMARY. 
